Mechanical atherothrombectomy (MATH) is rapid, effective and safe technique used for endovascular removal of occlusive material from peripheral vessels. It is widely used in patients with acute and subacute lower limb ischemia.
Introduction
Elastic recoil, residual narrowing and dissections occurring after balloon angioplasty (PTA) significantly limit immediate technical success of the technique. In those cases, the stent implantation can be required to secure optimal blood flow through the treated segment. Barotrauma and the deep wall injury associated with PTA and/or stenting promote myointimal hyperplasia with early restenosis and thus can significantly reduce primary patency rate and clinical success of the treatment.
The popliteal artery is highly exposed to biomechanical stress resulting from repetitive vessel rotation, flexion, compression, torsion and extension occurring during walking and knee flexion. Therefore, the stents implanted into this challenging location can be prone to fracture(s), arterial wall damage, lumen reocclusions with subsequent patency loss. Furthermore, the stent(s) located in the popliteal artery can also restrict future surgical bypass options. These are the main reasons why the popliteal artery is considered as a "no-stenting zone" or as the location where the stent implantation should be highly restricted.
Removal of occlusive material (debulking) before PTA can be considered a part of vessel preparation, that leads to better drug uptake from drug-coated balloon (DCB) catheters and improved drug penetration into the arterial wall. The strategy "leave nothing behind" and the use of a debulking device, also excludes or minimizes the wall stress induced by inflation of the balloon catheter, reduces occurrence of post PTA dissections and the necessity to leave a foreign body (stent) in the vessel. Thus, the primary patency rate can be higher than with DCB angioplasty alone [1] .
The Rotarex ®S (Straub Medical AG, Wangs, Switzerland) is a single lumen catheter equipped with a rotating head driven by a stainless-steel helix rotating at up to 60 000 rpm. The device has two superimposed stainless steel cylinders, each with two lateral apertures; the outer cylinder is connected to the rotating helix, and the inner cylinder to the catheter shaft. The shape of the head facilitates the detachment and fragmentation of the occlusive material together with a strong vortex created by rotation of outer cylinder. The displaced occlusion fragments are aspirated through head openings and are shredded again into debris that is transported to an external collecting bag [2] . The catheter can be currently used in vessels with diameter of 3 mm or more and its usage is dependent on ability to cross the lesion intraluminally with a guidewire. Efficacy of the Rotarex® S catheter depends on the presence of fragmentable occlusive material (atherosclerotic plaque - Figure 
Discussion
The above mentioned studies [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] reported mortality rates 0-1% at 30 days, technical success 92-100%, secondary surgical revascularization rates 0-5.3%. Complications associated directly with the debulking procedure were reported in 0-8% (vessel perforation) and 0-7% (peripheral embolization) 4, 6, [8] [9] [10] 14 and they were typically classified as minor with successful treatment by prolonged balloon inflation, stentgraft implantation and percutaneous aspiration thromboembolectomy.
Technically, it is important to monitor the blood flow through the catheter, follow the sound of the running Rotarex®S and be aware of pain reaction of the patient. The absence of the blood flow through the catheter reflects the existence of a significant proximal lesion or relatively large diameter of percutaneous introducer which causes a flow restriction.
Rarely, the flow is stopped by wedged clot fragment ( Figure 10 ). The sound frequency of the running catheter reflects the consistence of the plaque/vessel wall and increases with wall rigidity and the presence of calcification. Also, when there is no blood around the rotating head, a vacuum is created, the vessel wall comes into close contact with the head apertures and sound frequency increases together with the perforation risk. Pain can signal to the operator the closer contact of the catheter with the adventitial layer and thus increased risk of arterial perforation. Keeping this information in mind, the rotational, mechanical atherothromebctomy with the Rotarex®S device is a very effective and safe endovascular technique for vessel recanalization. 
Conclusions
Mechanical atherothrombectomy (MATH) is a highly effective endovascular modality for removal of vascular occlusive masses. The advantage of its use is in the avoidance of stenting (Figures 1-6 . 8, 9) or to reduce the number and length of implanted stents (Figure 7 ) especially in such a challenging location as the popliteal artery. By recanalization of the popliteal artery, this technique also opens the way for catheter treatment of runoff vessels in patients with critical limb ischemia. Typical cases with angiograms are presented to bring closer those who are interested in newer aspects of endovascular therapy.
